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RAINY DAYS AND RAIN PROBABILITY IN THE UNITED 

STATES* 

By ROBERT DeC. WARD 

Harvard University 



Number op Eainy Days 

In some climates the total annual precipitation falls on comparatively 

few days, the rest of the year being rainless. In others, where the annual 

rainfall is smaller, the rains are well distributed, falling on many days 

throughout the year. Climates of the latter type may be much more favor- 




FiG. 1— Map showing the average annual number of rainy days in the United States. Scale, 1:45,000,000. 

able for crops than the former. The number of rainy days is thus often 
a more critical factor in the growth of vegetation and in many of man's 
outdoor activities than the annual amount of precipitation. 

Figure 1 shows the average annual number of "rainy days" (0.01 inch 
or more) in the United States. It is much simplified and generalized from 
the latest map published by the Weather Bureau.'^ Several lines and cer- 
tain small areas of local rather than general interest have been omitted, 

* Read at the fourteenth annual meeting of the Association of American Geographers, Baltimore 
December 27-28, 1918. 

1 Average Annual Number of Days With Precipitation 0,01 Inch or More. Map. 16 x 10 ins. Weather 
Bureau, U. S. Dept. of Agriculture, Washington, D. C. One of a set of "Climatic Charts of the United 
states." 
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many of the lines have been "smoothed," and shading has been used for 
purposes of emphasis. Such broad generalizations are perfectly legitimate 
in studying the larger characteristics of the climates of an extended area. 
Summarizing the facts briefly, it is seen that the 95th meridian divides 
the country into two halves, over the eastern of which the average number 
of rainy days exceeds 100 a year, while over the western, with certain ex- 
ceptions, rain falls on less than 100 days. From the 95th meridian east- 
ward there is an increase in the number of rainy days, tcwards the Atlantic 
Ocean and especially towards the Great Lakes (maximum of 170). From 
the 95th meridian westward there is a general decrease except on the North 
Pacific coast, where there is a maximum of 180 rainy days. The distribu- 
tion of rainy days here shown finds its explanation (1) in the cyclonic con- 
trol over precipitation; (2) in the mean annual rainfall, and (3) in the 
distribution of rainfall through the year. The eastern maximum, in the 
Great Lakes region, where the annual amount of precipitation is not large, 
results from the frequency of cyclonic rainfalls throughout the year. On 
the Pacific coast, where there is a well-marked rainy season, the number of 
rainy days is closely related to the annual amounts of rainfall, the number 
of rainy days being largest where the rainfall is the heaviest. Rain falls 
on nearly half the days of the year on the extreme northwestern coast. 
Here, as also in the case of the Great Lakes, a position to leeward of an 
immediate source of water vapor increases the number of rainy days. The 
northern tier of states, from the Pacific across to the Atlantic, is the path- 
way most frequented by a more or less continuous succession of rain-bring- 
ing cyclones. These northern states therefore have, on the whole, more 
rainy days than their neighbors to the south. From north to south, on the 
Pacific slope, the decrease in number of rainy days is very marked, as is 
also the decrease in mean annual rainfall and cyclonic activity. The 
minimum number of rainy days in the country is found in the southwestern 
portion of the Southern Plateau Province.^ Here, also, are the smallest 
rainfall, the minimum of storm control, and a very effective enclosure from 
moisture-supply. Southern California is seen to be favored, from the point 
of view of an outdoor life, in having so few rainy days. Many topographic 
controls over the number of rainy days are indicated on the map, and sev- 
eral others have been omitted. The effects of the Rocky Mountains stand 
out clearly. Local topographic effects, not shown on Figure 1, are a district 
over the Arizona plateaus, including Grand Canyon station and Flagstaff, 
with more than 60; and areas with more than 100 rainy days (1) in north- 
ern Idaho and eastern Washington and Oregon; (2) over the Yellowstone 
National Park, and (3) in western Colorado. An interesting local area of 
less than 30 rainy days a year, not shown in Figure 1, centers in south- 
eastern Utah, over the Colorado River valley. In the east, the effect of the 

2 This is one of the climatic provinces into which the author has divided the United States (seeR, DeC. 
Ward: Climatic Subdivisions of the United States, Bull. Amer. Geogr, Soc. Vol, 47, 1915. pp. 672-680; see 
especially Fig. 5).— Edit. Note. 
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Appalaehiajis is shown, especially in latitudes 35°- 40°. The interior of New 
England has fewer rainy days than either its coast or its western margin. 
Several small local areas have been omitted in the east, as has one larger 
district (over 110) extending along the Mississippi River from Memphis, 
Tenn., to Dubuque, Iowa. 

Peobabiuty of Rain 

By dividing the average number of rainy days in a month or a year by 
the number of days in those periods, the mean monthly or mean annual 
probability of rcdn is determined. This value, expressed as a percentage, 
is a convenient and useful way of indicating the probability of occurrence 
of days with 0.01 inch or more of precipitation. In weather forecasting, in 
planning out-door work or sports, in selecting a health resort, the probabil- 
ity of rainy days is of real human interest. A few years ago at a well- 
known university center the question came up of selecting a date for the 
performance of an open-air pageant. The available dates were the middle 
of May or some time early in June. It was important, among other things, 
to take into account the probability of rain during the two or three days of 
the pageant. At the place in question June has a smaller probability of 
rainy days than May and also has a smaller rainfall. June, therefore, other 
things being equal, was, in the long run, likely to be the better month for 
the performance. 

In 1891, General A. W. Greely, then Chief Signal OfBcer, published a 
series of maps showing the probability of rainy days for each month.' No 
later monthly charts of rain probability have been published. In a broad 
climatological consideration, the details of rain probability for each month 
are hardly necessary. The accompanying figure (Fig. 2), here published 
for the first time, shows the mean annual probability of rain in the United 
States. It was prepared by the writer and is based upon the latest "Weather 
Bureau chart of the average annual number of rainy days above referred 
to. The lines are somewhat generalized, and some unnecessary details, 
chiefly of local interest, are omitted. No other map of annual rain prob- 
ability has been published for nearly twenty-five years, when Professor 
Mark W. Harrington, then Chief of the Weather Bureau, prepared three 
generalized charts, of annual, greatest, and least probability of rain.* 

The extreme northwestern coast and the Great Lakes have the greatest 
probability of rain. Both of them are regions of marked cyclonic activity. 
One day in every two days is likely to be rainy on the coast of Washington. 
East of the Great Plains the probability of rain is more than 20 per cent. 
Over much of this area, especially towards the coast and the Great Lakes, 



3 A. W. Greely: Charts Showing the Probability of Bainy Days, Prepared from Observations for 
Eighteen Years. 12 maps, fol. U. S. Signal Service, Washington, D. C, 1891. 

4 Mark W. Harrington: Rainfall and Snow of the United States, Compiled to the End of 1891. With 
Annual, Seasonal, and Monthly Charts, V. S. Weather Bureau Bull. C. Text and atlas. Washington, D. C, 
1894. References in atlas. Sheet XXII, 5-7; text, pp. 25-26. 
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it is over 30 per cent, and more than 35 per cent of all the days of the year 
are likely to be rainy over a considerable portion of the Great Lakes region 
and on the New England coast. The central Appalachians have a slightly 
higher rain probability than the surrounding lowlands,^ while to leeward, 
chiefly in Virginia, there is a small area under 30 per cent. 

With decreased cyclonic control and less favorable rainfall conditions, 
most of the vast area west of the 100th meridian and east of the Pacific 
Slope mountains has less than 20 per cent, the rain probability being some- 
what greater over the Rocky Mountains and decreasing to less than 5 per 
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Pig. 2— Map showing the mean annual probability of rain in the United States. Scale, 1:45,000,000. 

cent in the arid Southwest.** It is seen that the New England coast and 
much of the Great Lakes area have more than seven times as many rainy 
days as southwestern Arizona ; that the eastern margin of the Great Plains 
has half, or less than half, as many as the Oregon coast ; that the southern 
California coast has the same rain probability as extreme southeastern 
Texas. 

The seasons of greatest and of least probability of rain may easily be 
inferred from a knowledge of the seasonal distribution of rainfall in various 
sections of the country. The marked cyclonic activity of the colder 
months readily suggests that winter will bring the greatest probability of 
rain on the Pacific coast, over much of the western plateau area, and in 
considerable sections in the East, heading up towards the Great Lakes. 

5 Not shown in Fig. 2. 

* Several small areas having slightly higher or slightly lower percentages than their surroundings are 
omitted in order to simplify the map. 
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Late spring and early summer bring the greatest probability over most of 
the Great Plains and eastward to the Mississippi Valley. The southern 
Atlantic and the Gulf coast, as well as the southwestern interior, have their 
greatest probability in middle or late summer and early autumn. About 
one-half of the United States has the greatest probability of rain in the 
warmer months. Summer, which is the ' ' dry season, ' ' brings the minimum 
rain probability on the Pacific coast and over most of the plateau region. 
East of the Rocky Mountains autumn is the dominant season of minimum 
probability. 



